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KLBMENS SENSEN et al 


EXTRUDER DIE HEAD 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present, invention relates to an extruder die head, 
preferably a blown film head, comprising a central annular 
channel, which is provided with an annular outlet die and into 
whose outer limiting wall empty annular slits, which feed a 
polymer melt and which constitute the smaller diameter openings of 
truncated channels, formed between the internal and external 
shells of stacked, conical insert members. 
Related-JftXt 

[The] EP 0 568 544 Bl discloses an extruder head for 
extruding multi -layered thermoplastic pipes of the Kind described 
above, whose central annular channel is defined by a central 
mandrel, whose shell forms the inside wall of the channel, and by 
stacked conical insert members, which enclose [said] the channel 
and whose inside openings form the outer wall of the central 
annular channel* In this prior art extruder head^ a truncated 
channel is formed between two bell shaped or conical insert 
members, which are provided with a radial feed borehole for the 
polymer melt. For each tubular layer of polymer melt to be 
extruded there are two conical insert members/ which are stacked 
one over the other* The space between these insert members forms 
the annular slits. The insert members are held together by these 
clamping cover parts, which are connected together with tightening 
screws. The prior art extruder die head exhibits a significant 
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overall length, when multilayered pipes are to be produced. 
However, such long extruder die heads exhibit the drawback that 
the large height of the extruder die head results in long flow 
paths for the polymer melt. These paths in turn result in high 
rheological stress at the melt interfaces, a state that can lead 
to unstable flow behaviour. In particular, the long flow paths 
are a problem with polymer melts that cannot tolerate heating for 
a prolonged period of time. Such polymer melts decompose and 
become brittle when heated for long periods. 

SUMMARY OF THE INVENTTQW 

Therefore, the object of the invention is to provide an 
extruder die head of the class described in the introductory part. 
This extruder die head facilitates the extrusion of plastic tubes 
with arbitrary layers, but is characterized by a significantly 
shorter construction height. 

The invention solves this problem in that the annular 
slits, feeding the polymer melts, also empty into the inside wall 
of the central annular channel* The annular slits are the smaller 
diameter openings of truncated channels, formed between the 
internal and external shells of stacked conical internal insert 
members . 

It is also easy to build the extruder die head of the 
invention in modules, A number of conical insert members are 
stacked until the desired number of layers of the extruded tube is 
reached. While maintaining the same number of conical feed 
channels, thus the same number of extruded tubular layers, it is 
possible to make the extruder die head of the invention half the 
construction length of the prior art extruder die head, because, 
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based on the length of the conical insert members, two annular 
slits that feed the polymer melt can empty into the central 
annular channel. The significantly reduced axial length of the 
extruder die head of the invention results in an intproved flow 
pattern of the melt that is fed in and less heat stress on the 
melt, because the melt spends correspondingly less time in the 
extruder die head. 

The overall length of the extruder die head of the 
invention can be further reduced in that the internal and external 
shells of each insert member define the truncated channels for 
feeding the polymer melts into the central annular channel. In 
contrast to the prior art extruder die head, this design reduces 
the size of the conical insert members to half of their former 
size so that the overall length is correspondingly shortened* 

The internal and external annular slits, which empty into 
the central annular channel/ can lie in the same radial planes, 
of course, it would also be possible to move the annular slits 
axially. 

Preferably the internal and external shells of the 
conical insert members are two counter rotating spiral channels, 
whose depth tapers off in the direction of the opening. This 
design of the channels, wherein the melt overflows the channels in 
the axial direction, is well known. 

Th_e^_e_ t_og_e_ther _with other _o_bj_ectB and advantages which 
will become subsequently apparent reside in the details of 
construction and operation as more fully hereinafter described and 
■claimed, „refer_ence being had. to the accompanying, dra^^ 

3 Pft*Lt hereof , wherein Like numerals refer to like parts 

_t hxougho_u_t ■_ 
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DESCRIPTION OF THE_DJiAWINGS, 

[One embodiment of the] The invention is explained in 
detail [below] with reference to the following drawings. 

Figure 1 is a cross sectional view of a blown film die 
head with annular or conical channels, feeding five different 
melts . 

Figure 2 is a sectional view of a blown film die head 
with annular or conical channels, feeding nine different melts. 

DESCRIPTION OF THE INVENTION 

Further scope of applicability of the present invention 
will become apparent from the detailed _ description given 
hereinafter. H owever , it should be understood that the detailed 

description and specific examples, while , , in dicating prggfficrgfl 

embodiment s__o^_tJbie_^inv_entipnL — are given bv way of illustration 
PflJLy,^jLjt^ »nfl mgdifications within the .pppLyjt 

and scope _of _.the^JLayejation ,wiJL_l_b_e_come apparent to those skilled 
in the art from this detailed description. 

Figure l is a schematic drawing of a sectional view of 
a blown film die head, where five annular or conical channels, 
which feed different types of polymer melts, empty into a central 
annular channel 1. 

The blown film die head comprises a bottom annular cover 
2, which serves to hold conical insert members that are stacked on 
[said] the cover 2, and a top holding rincr l?, 18. EachL-COJ0i.-Ca.JL 
insert member includes an inside ring 4,. 8,._ 9 aj3d_a^_c_orreBponding 
outside ring 5, 10, 11. Bottom, inside ring 4 has a cylindrical 
outer wall 44 and a conical inner wall 45. Both walls 44, 45 have 
a _ spixaLgroove 6. 66 whose diepJbJgLJb_ap_er_B_j^r_ogressivelv toward the 

4 


JAC0BS0N H0LMAN PLLC 202 393 5350 


Received from < 202 393 S350 > at 811 9/02 1 :44:08 PM [Eastern Daylight Time] 


JACOBSON HOLMAN PLLC 202 393 5350 

J/ 


08/19 '02 13:45 NO. 060 06/12 


top of the groove. Bottom outside. .ring_5 has a cylindric al inner 
wall 54 ajicLa_conical outer wall 55 . Only conical outer wall 55 
has_a__spiral groove 56 . A first cylindrical feed channel 3 is 
formed between the rings 4 and 5, which exhibit a triangular cross 
section. The [ring's] Ejjgq base faces are screwed or clamped 
together with the bottom cover 2 in a manner that is not 
illustrated here. [The inside ring 4 exhibits a cylindrical outer 
wall and the outside ring 5 exhibits a cylindrical inside wall; 
both of these walls] The bottom._cylindrical outer wall 44 aiML_the 
cylindrical inner wall 54 define [an annular slit/ which forms] 
the cylindrical feed channel 3[. The cylindrical shell of the 
inside ring 4 has a helical] and the. jpJLr.a.1 groove 6, whose depth 
tapers off toward the top[. These] becomes slotted helical 
passages which are indicated by the three grooves 6[, whose depth 
tapers off toward the top. The channels! . Channels 7, feeding a 
first polymer melt, empty into the bottom s£ helical passage 6. 

Stacked on the bottom rings 4, 5, which lie in a common 
plane, are [other] inner middle conical [rings 8, 9 and 10, 11] 
ring 8 and outer middle conical ring 10 . The middle conical rings 
8, 10 define [with the] conical areas [of] with the bj3J:j:i3m rings 
4, 5 [the conical melt feed channels] and_ spiral passages 56. 67 
connected to internal. .trun cated conical annu lar channels 12, 13. 
The conical areas are formed by a conioaJL- middle inner wall 84 
wiJbh__t]b,e Jb_ottom_c_onJLcal inner wall 45, and a conicaLjTiiddle outer 
wall 105 with the bottom conical outer wall 5.5. These conical 
melt feed channels 12, 13 empty into a central annular channel 1, 
which is a continuation of the cylindrical [annular] feed channel 
3 [and is] formed between the inside and outside cylindrical shell 
areas , generally indicated bv 105, of the middle rings 8, 10. The 

5 


Receivedfrom < 202393 5350 > at 8/19/02 1:44:08 PM [Eastern Daylight Time] 


JACOBSON HOLMAN PLLC 202 393 5350 

J/ 


08/19 '02 13:45 NO. 060 07/12 


conical external shells of the rings 4, 5 have in turn spiral 
grooves 6, 66, whereby the melt feed channels (not illustrated 
here) empty into the bottom grooves having the greatest depth. 

Mounted on the middle conical rings 8, 10 are [the] top 
conical [rings 9, 11] Inner ring 9 and top conical outer ring 11 , 
which define with the conical external shell areas [of the rings 
8 , 9 the conical] The conical areas ar_e formed bv a conical 
mlddl_e_ inner w all 89 with a conical top inne.r_.wall £8, and a 
conical middle cuter wa ll ill with a top conical outer walJLllO. 
Conj.j3.aJL. melt feed channels 130, 120 [which in turn] empty into the 
central annular channel l. The external shell areas of the middle 
rings 8, [9 are] IQJhave spiral grooves, whose height tapers off 
toward the top, on the inn er middle conical wall 89 which matea 
with the outer mi ddle conical wall 111. 

The internal truncated .conical annular channels 13, 13 0 
and the external truncated conicai L annular .channels 12, 12 0 slope 
.i n_Qppogite directions at approximately the same angle to the 
central annular channel 1, Also, the internal _and external 
fiPinreW gpniggl annular channels 12, 13. 120. 130 communicate 
MAfift the_cegtyal annular channel 1 in approximately the same 

radiaj. plane,, and the internal and external truncated conical 

.channels 12, 120, 13, 1 30 are substantially concentrically spaced 
around the cent ral annular channel l . The bottom grooves with the 
greatest depth [empty into] are, fed by the melt feeding channels 
15 / 16 . 

Mounted on the top conical [inserts] rings 9, 11 are top 
inside and outside holding rings 17, 18, between which the central 
annular channel 1 is defined with an annular outlet slit 19. An 
easy method for assembling the blown film die head together with 
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the bottom cover [12] 2 is to connect the top holding rings 17, 18 
with tightening screws. 

The inside rings 4 , 8 , 9 and the bottom cover 2 exhibit 
aligned axial passages, which form a passage channel 140 which 
houses the lines to feed in and exhaust the blowing air for the 
blown film die head. 

The blown film die head, shown in Figure 2, exhibits in 
principle the same construction, as described with reference to 
Figure 1 > The distinction between it and the blown film die head, 
depicted in Figure 1, lies only in the fact that between the 
inside and outside middle conical rings 8, 10 and the top inside 
and outside rings 9, 11 there are [other] additional inside 
conical rings 21, 22 and [other] additional outside conical rings 
23, 24, which are designed analogously to the middle rings 8, 10. 
This arrangement of the additional conical rings makes it possible 
to feed, not five melts, but nine different melts with the blown 
film die head of Figure 2 for the purpose of producing a nine 
layered plastic tube. 

The foregoing is considered as illustrative only of the 

p;WPfflp_l.ej5 of the invention. Further, since numerous 

modifications and changes will readily occur to those skilled in 
the art, it is not_ desired _to_ limit the invention to the exact 
cox^JtrucJblQn and^opexatlon showu^and _dejgjc:rib_e.dL and, accordingly, 
all___a_ui table modifications and equivalents_._may__.be reaortetl to, 
falling within the scope of t..bLe__inyention » 
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Vera ion with markings to show changes made. 
In _the_ Claims: 

Please amend claims l f 5 and 6, and add new claim 10 r as 

follows: 

1. (Twice Amended) An extruder die head, 

comprising a [cental] centxaJL annular channel, which is provided 
with an annular outlet die sJLit and into whose outer limiting wall 
empty internal annular slits, which feed a polymer melt and which 
form smaller diameter openings of truncated channels, formed 
between internal and external shells of stacked, conical insert 
members, said annular slits [,] feeding said polymer melts [, also 
empty] from said., truncated, channels into an inside wall of said 
central annular channel [, said annular slits being smaller diameter 
openings of truncated channels, formed between internal and 
external shells of stacked conical internal insert members] ., _and 
said, internal and, external shells of said conical insert_jgejnb_exs 
are defined by two counter rotating spiral channels, whos_e_ d.e.PJths 
taper off in a direction of each smaller diameter opening . 

5. (Amended) A blown film head comprising a plurality 
of internal and external shells of stacked insert members which 
define a central annular channel having inner and outer walls 
[ and] r said shells having mating interior and exterior conical 
surfaces which,, define therebetween a plurality of [internal and 
external] s pJ^raJ^xrcoves which -form truncated conical [annular] 
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channels spaced around said central annular channel , said [internal 
and external] truncated conical [annular] channels communicating 
with said central annular channel to cause polymer melt in said 
truncated conical [annular] channels to empty [through said inside 
and outside walls of] into said central annular channel [onto 
polymer melt in said central annular channel to produce 
multilayered tubes of thermoplastic material . 

6. (Amended) The blown film head as claimed in claim 5, 
wherein said internal truncated conical [annual] annular channels 
and said external truncated conical annular channels slope in 
opposite directions at approximately the same angle to said central 
annular channel. 

10. (New) An extruder die head, comprising a central annular 
channel with an annular outlet die slit and an outer limiting wall 
empty internal annular slits, which feed a polymer melt and which 
form smaller diameter openings of truncated conical melt feed 
channels, formed between internal and external shel'ls of stacked, 
conical insert members, said internal annular^ slits feeding said 
polymer melts from said conical melt feed channels into an inside 
channel, said inner annular slits and said shells having mating 
interior and exterior conical surfaces which define therebetween 
said conical melt feed channels* 
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